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□ 1. 660543 1 . 17 Aug 99; 12 Aug 03. Promoter elements and methods of use. Gourse; Richard L., et 
al. 435/6; 435/207 435/91.2 536/23.1. C12Q001/68 C12P019/34 C12N009/38 C07H021/04. 



□ 2. 5955368 . 06 Apr 98; 21 Sep 99. Expression system for Clostridium species. Johnson; Eric A., et 
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C12N015/64. 
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r 5. 5418157 . 22 Dec 92; 23 May 95. Recombinant 68,000 dalton collagenase of Clostridium 
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File 155 : MEDLINE ( R) 1966-2 004/ Jun W2 

(c) format only 2004 The Dialog Corp. 
*File 155: Medline has been reloaded. Accession numbers 

have changed. Please see HELP NEWS 154 for details. 

Set Items Description 

?s transcript? (3n) promoter? 

316299 TRANSCRIPT? 

107776 PROMOTER? 
SI 12190 TRANSCRIPT? (3N) PROMOTER? 
?s clostrid? or perfring? 



?s si 



S2 



S3 



S4 



S5 



20130 


CLOSTRID? 


5465 


PERFRING? 


20223 


CLOSTRID? OR PERFRING? 


i s2 




12190 


SI 


20223 


S2 


22 


SI AND S2 


8:2004 




22 


S3 


3229634 


PY=1998 : PY=2004 


12 


33/1998:2004 


s4 




22 


S3 


12 


S4 


10 


S3 NOT S4 



Set Items Description 



Added File(s): 5, 34, 35, 48, 65, 71, 73, 91, 94, 98, 135, 144, 

149, 156, 159, 162, 164, 172, 266, 369, 370, 399, 434, 444, 
467 

Previous sets have been retained; enter DISPLAY SETS to view them. 

?repeat 

Processing 

Processed 20 of 26 files . . . 
Completed processing all files 
2053476 TRANSCRIPT? 
786872 
107558 
140345 
30679 
141097 
107558 SI 
141097 S2 

555 SI AND S2 



SI 



S2 



!3N) PROMOTER? 



PROMOTER? 
TRANSCRIPT? 
CLOSTRID? 
PERFRING? 

CLOSTRID? OR PERFRING? 



S3 

Processing 

Processed 10 of 26 files . . . 
>>>One or more prefixes are unsupported 
>>> or undefined in one or more files. 
>>>Year ranges not supported in one or more files 
Completed processing all files 
552 S3 

PY=1998 : PY=2004 
S3/1998:2004 
S3 
S4 

S3 NOT S4 



32258795 



S4 



S5 



120 
555 
120 
435 



?rd 

..examined 50 records 
..examined 50 records 



(50) 
(100) 

>>>Record 266:277084 ignored; incomplete bibliographic data, not retained - 
in RD set 

>>>Record 266:215574 ignored; incomplete bibliographic data, not retained - 
n RD set 



. examined 


50 


records 


(150) 


. examined 


50 


records 


(200) 


. examined 


50 


records 


(250) 


. examined 


50 


records 


(300) 


. examined 


50 


records 


(350) 


. examined 


50 


records 


(400) 


. completed examining 


records 
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3£ 


J8 RD (unique i 



?s s6 and (nucleic? or plasmid? or heterolog? or nucleotid? or dna or cdna or mrna or r 

na or genetic) 

Processing 

Processed 10 of 26 files . . . 
Completed processing all files 
388 S6 
952906 NUCLEIC? 
536092 PLASMID? 
194134 HETEROLOG? 
1537125 NUCLEOTID? 
4611526 DNA 

717004 CDNA 
1171690 MRNA 
2464046 RNA 
3252297 GENETIC 

S7 380 S6 AND (NUCLEIC? OR PLASMID? OR HETEROLOG? OR NUCLEOTID? 

OR DNA OR CDNA OR MRNA OR RNA OR GENETIC) 
?s s6 and perfring? 

388 S6 



30679 PERFRING? 

58 24 S6 AND PERFRING? 
?s s8 and si 

24 S8 
380 S7 

59 22 S8 AND S7 
?target s9/all 

Your TARGET search request will retrieve up to 50 of the statistically most 

relevant records. 

Searching ALL records 

...Processed 10 out of 26 files 

...Processed 20 out of 26 files 

...Processing Complete 

S10 22 TARGET - S9 

Ending TARGET search. Enter TARGET to do another search in the present 
file(s), or BEGIN new file(s). Enter LOGOFF to disconnect from Dialog 
?t slO/6/all 



10/6/1 (Item 1 from file: 155) 

13159543 PMID: 8828224 

An upstream activating sequence containing curved DNA involved in 
activation of the Clostridium perfringens pic promoter. 

Sep 1996 



10/6/2 (Item 2 from file: 399) 

DIALOG(R) File 399: (c) 2004 American Chemical Society. All rts . reserv. 

The construction of a reporter system and use for the investigation of 
Clostridium perfringens gene expression 



10/6/3 (Item 3 from file: 144) 

09115301 PASCAL No.: 90-0283682 

Gene cloning shows the alpha-toxin of Clostridium perfringens to contain 
both sphingomyelinase and lecithinase activities 

1989 



10/6/4 (Item 4 from file: 155) 

09432452 PMID: 1522810 

Role of the upstream region containing an intrinsic DNA curvature in the 
negative regulation of the phospholipase C gene of Clostridium perfringens 

1992 



10/6/5 (Item 5 from file: 34) 

03084944 Genuine Articleff: NB994 Number of References: 32 
Title: THE VIRR GENE, A MEMBER OF A CLASS OF 2-COMPONENT RESPONSE 
REGULATORS , REGULATES THE PRODUCTION OF PERFRINGOLYSIN -O, 
COLLAGENASE, AND HEMAGGLUTININ IN CLOSTRIDIUM - PERFRINGENS ( 
Abstract Available) 



10/6/6 (Item 6 from file: 35) 

01601066 ORDER NO: NOT AVAILABLE FROM UNIVERSITY MICROFILMS INT 1 L . 
DEVELOPMENT OF A NOVEL EXPRESSION SYSTEM IN CLOSTRIDIUM PERFRINGENS 
(GENE EXPRESSION, SHUTTLE VECTOR) 

Year: 1997 



10/6/7 (Item 7 from file: 144) 

08602368 PASCAL No . : 89-0151446 

Identification and molecular genetic analysis of replication functions of 
the bacteriocinogenic plasmid pIP404 from Clostridium perfringens 

1988 
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US-PAT-NO: 6605431 

DOCUMENT- IDENTIFIER: US 6605431 Bl 

** See image for Certificate of Correction ** 

TITLE: Promoter elements and methods of use 

DATE- ISSUED : August 12, 2003 



INVENTOR- INFORMATION : 






NAME 


CITY 


STATE 


Gourse; Richard L. 


Madison 


WI 


Estrem; Shawn T. 


Greenwood 


IN 


Ross; Wilma E. 


Madison 


WI 


Gaal ; Tamas 


Madison 


WI 



ZIP CODE 



COUNTRY 



ASS IGNEE - INFORMATION : 

NAME CITY STATE ZIP CODE COUNTRY TYPE CODE 

Wisconsin Alumni Research Foundation Madison WI 02 

APPL-NO: 09/ 375673 [PALM] 
DATE FILED: August 17, 1999 

INT-CL: [07] C12 Q 1/68, C12 P 19/34, C12 N 9/38, C07 H 21/04 

US-CL-ISSUED: 435/6; 435/91.2, 435/207, 536/23.1 
US -CL- CURRENT: 435/6; 435 /207, 435 / 91.2 , 536 / 23 .1 

FIELD -OF- SEARCH : 435/6, 435/207, 435/91.2, 536/23.1 
PRIOR-ART-DISCLOSED : 

U.S. PATENT DOCUMENTS 



flsSlri|lblected."' : -. :;; -: : 
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PAT-NO ISSUE-DATE PATENTEE-NAME US-CL 

□ 6111077 August 2000 Sonenberg et al . 530/350 

OTHER PUBLICATIONS 

Abstract of NIH Grant No. R01GM37048 -01-03 for project entitled "Mechanism, 
Activation, and Control of rRNA Transcription," (1985). 

Abstract of NIH Grant No. R01GM37048-04 -08 for project entitled "Mechanism, 
Activation, and Control of rRNA Transcription, n (1990-1994) . 

Abstract of NIH Grant No. RO1GM37048 -09-12 for project entitled "Mechanism, 
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Activation, and Control of rRNA Transcription, " (1995-1998) . 

S. E. Aiyar et al . , "Upstream A-tracts Increase Bacterial Promoter Activity Through 
Interactions with the RNA Polymerase .varies . Subunit, " Proc . Natl. Acad. Sci. USA, 
95: 14652-14657 (1998). 

Title page, copyright page, and table of contents for F. M. Ausubel et al., Ed. 
Current Protocols in Molecular Biology, vol. 2, John Wiley & Sons, NY (1989) . 
T. K. Blackwell et al . , "Differences and Similarities in DNA-Binding Preferences of 
MyoD and E2A Protein Complexes Revealed by Binding Site Selection," Science, 250: 
1104-1110 (1990) . 

E. E. Blatter et al . , "Domain Organization of RNA Polymerase .varies . Subunit ; C- 
Terminal 85 Amino Acids Constitute a Domain Capable of Dimerization and DNA 
Binding," Cell, 78: 889-896 (1994). 

L. Bracco et al . , "Synthetic Curved DNA Sequences Can Act as Transcriptional 
Activators in Escherichia coli, " EMB0 J., 9: 4289-4296 (1989). 
R. R. Burgess et al . , "A Procedure for the Rapid, Large-Scale Purification of 
Escherichia coli DNA-Dependent RNA Polymerase Involving Polymin P Precipitation and 
DNA-Dellulose Chromatography, 11 Biochem. , 14: 4634-4638 (1975). 
M. Coll et al., "A Bifurcated Hydrogen -Bonded Conformation in the d (A. circle- 
solid. T) Base Pairs of the DNA Dodecamer d ( CGCAAATTTGCG ) and Its Complex with 
Distamycin, " Proc. Natl. Acad. Sci. USA, 84: 8385-8389 (1987). 

T. Ellinger et al . , "Context-Dependent Effects of Upstream A-Tracts: Stimulation of 
Inhibition of Escherichia coli Promoter Function," J. Mol . Biol., 239: 466-475 

(1994) . 

Abstract and poster of S . T. Estrem et al . entitled "Determination of the UP Element 
Element Consensus Sequence," presented at the Molecular Genetics of Bacteria and 
Phages Meeting (Aug. 5 -Aug. 10, 1997) in Madison, Wisconsin. 

S. T. Estrem et al . , "Identification of an UDP Element Consensus Sequence for 

Bacterial Promoters," Proc. Natl. Acad. Sci. USA, 95: 9761-9766 (1998). 

S. T. Estrem et al . , "Bacterial Promoter Architecture: Subsite Structure of UP 

Elements and Interactions with the Carboxy- Terminal Domain of the RNA 

Polymerase .varies. Subunit," Genes & Dev., 13(16): 2134-2147 (1999). 

K. Frederick et al . , "Promoter Architecture in the Flagellar Regulon of Bacillus 

subtilis: High-Level Expression of Flagellin by the . sigma . . sup .D RNA Polymerase 

Requires an Upstream Promoter Element," Proc. Natl. Acad. Sci. USA, 92: 2582-2586 

(1995) . 

T. Gaal et al . , "Saturation Mutagenesis of an Escherichia coli rRNA Promoter and 
Initial Characterization of Promoter Variants," J. Bacteriol . , 171: 4852-4861 
(1989) . 

T. Gaal et al . , "DNA-Binding Determinants of the .varies . Subunit of RNA Polymerase: 
Novel DNA-Binding Domain Architecture," Genes and Development, 10: 16-26 (1996). 
H. Giladi et al . , "Identification of an UP Element Within IHF Binding Site at the 
P.sub.L 1-P.sub.L 2 Tandem Promoter of Bacteriophage .lambda.," J. Mol. Biol., 260: 
484-491 (1996) . 

R. L. Gourse et al . , "DNA Determinants of rRNA Synthesis in E. coli: Growth Rate 
Dependent Regulation, Feedback Inhibition, Upstream Activation, Antitermination, " 
Cell, 44: 197-205 (1986). 

R. L. Gourse et al . , "Strength and Regulation without Transcription Factors: Lessons 
Lessons from Bacterial rRNA Promoters," Cold Spring Harbor Symp Quant Biol., vol. 
LXIII, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY pp. 131-139 
(1998) . 

M. C. Graves et al . , "In Vivo and In Vitro Transcription of the Clostridium 
pasteurianum Ferredoxin Gene: Evidence for "Extended" Promoter Elements in Gram- 
Positive Organisms," J. Biol. Chem., 261: 11409-11415 (1986). 

D. K. Hawley et al . , "Compilation and Analysis of Escherichia coli Promoter DNA 
Sequences," Nucl. Acids Res., 11: 2237-2255 (1983). 

J. D. Helmann, "Compilation and Analysis of Bacillus subtilis . sigma . . sup .A - 
Dependent Promoter Sequences : Evidence for Extended Contact Between RNA Polymerase 
and Upstream Promoter DNA," Nucl. Acids Res., 23: 2351-2360 (1995). 
C. A. Josaitis et al . , "Sequences Upstream of the -35 Hexamer of rrnB PI Affect 
Promoter Strength and Upstream Activation," Biochem. Biophys . Acta, 1050: 307-311 
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(1990) . 

S. Lisser et al . , "Compilation of E. coli mRNA Promoter Sequences, " Nucl. Acids 
Res., 21: 1507-1516 (1993). 

C. F. McAllister et al . , "Rotational Orientation of Upstream Curved DNA Affects 
Promoter Function in Bacillus subtilis," J. Biol. Chem. , 264: 10451-10456 (1989). 
J. H. Miller et al., "Experiment 48: Assay of . beta . -Galactosidase , » in Experiments 
in Molecular Genetics, Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory, 
Laboratory, NY pp. 352-355 (1972) . 

A. Miura et al . , "Growth-Rate -Dependent Regulation of Ribosome Synthesis in E. coli: 
coli: Expression of the lacZ and galK Genes Fused to Ribosomal Promoters, " Cell, 25: 
25 : 773-782 (1981) . 

K. Murakami et al . , "Transcriptional Factor Recognition Surface on the RNA 
Polymerase .varies. Subunit is Involved in Contact with the DNA Enhancer Element," 
EMBO J . , 15; 4358-4367 (1996). 

J. T. Newlands et al . , "Both Fis-Dependent and Factor- Independent Upstream 
Activation of the rrnB PI Promoter are Face of the Helix Dependent," Nucl. Acids 
Res . , 20 : 719-726 (1992) . 

J. T. Newlands et al . , "Factor -Independent Activation of Escherichia coli rRNA 
Transcription," J. Mol . Biol., 220: 569-583 (1991). 

J. T. Newlands et al . , "Transcription of the Escherichia coli rrnB PI Promoter by 
the Heat Shock RNA Polymerase (E . sigma . . sup . 32 ) In Vitro," J. Bacteriol . , 175: 661- 
668 (1993) . 

R. Pollock et al. "A Sensitive Method for the Determination of Protein-DNA Binding 
Specificities," Nucl. Acids Res., 18: 6197-6204 (1990). 

B. S. Powell et al . , "Rapid Confirmation of Single Copy Lambda Prophage Integration 
by PCR, " Nucl. Acids Res., 22: 5765-5766 (1994). 

L. Rao et al., "Factor Independent Activation of rrnB PI: An "Extended" Promoter 
with an Upstream Element that Dramatically Increases Promoter Strength," J. Mol. 
Biol., 235: 1421-1435 (1994). 

W. Ross et al., "Escherichia Coli Promoters with UDP Elements of Different 
Strengths: Modular Structure of Bacterial Promoters," J. of Bacteriology, 180: 5375- 
5375-5383 (1998) . 

W. Ross et al., "A Third Recognition Element in Bacterial Promoters: DNA Binding by 
the .varies .Subunit of RNA Polymerase," Science, 262: 1407-1413 (1993). 
w. Ross et al., "E.coli Fis Protein Activates Ribosomal RNA Transcription In Vitro 
and In Vivo," EMBO J., 9: 3733-3742 (1990). 

Title page, copyright page, and table of contents for Sambrook et al, Molecular 
Cloning: A Laboratory Manual., Cold Spring Harbor Laboratory Press (1989). 
H. Tang et al . , "Escherichia coli RNA Polymerase Holoenzyme : Rapid Reconstitution 
from Recombinant .varies., .beta., .beta. 1 , and .sigma. Subunits," Meth. Enzymol . , 
273: 130-134 (1996) . 

Y. Tang et al., "Upstream Interactions at the Lambda P.sub.RM Promoter Are Sequence 
Nonspecific and Activate the Promoter to a Lesser Extent than an Introduced UP 
Element of an rRNA Promoter," J. Bacteriol., 178: 6945-6951 (1996). 

C. Tuerk et al . , "Systematic Evolution of Ligands by Exponential Enrichment: RNA 
Ligands to Bacteriophage T4 DNA Polymerase," Science, 249: 505-510 (1990). 

W. E. Wright et al . , "Cyclic Amplification and Selection of Targets (CASTing) for 
the Myogenin Consensus Binding Site," Mol. Cell Biol., 11: 4104-4110 (1991). 
P. van Ulsen et al . , "Function of the C-Terminal Domain of the Alpha Subunit of 
Escherichia coli RNA Polymerase in Basal Expression and Integration Host Factor- 
Mediated Activation of the Early Promoter of Bacteriophage Mu, " J. Bacteriol 179- 
530-537 (1997) . 

H. Yang et al . , "Differential Sensitivity of Gene Expression in vitro to Inhibitors 
of DNA Gyrase," Proc . Natl. Acad. Sci . USA, 76: 3304-3308 (1979). 

ART-UNIT: 1656 

PR I MARY -EXAMINER : Benzion; Gary 
ASSISTANT-EXAMINER: Tung; Joyce 
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ATTY- AGENT -FIRM: Mueting, Raasch & Gebhardt , P. A. 
ABSTRACT : 

The present invention provides novel polynucleotides that include promoter elements, 
elements. The present invention also provides methods and kits for identification of 
of compounds that alter transcription, preferably decrease transcription, of a 
polynucleotide. Also provided by the present invention are methods directed to 
producing RNA polynucleotides and polypeptides. 

12 Claims, 14 Drawing figures 



http://westbrs:9000toin/ga^ 6/22/04 



SYSTEM: OS - DIALOG OneSearch 

File 155 : MEDLINE (R) 1966-2 004/ Jun W2 

(c) format only 2004 The Dialog Corp. 
*File 155: Medline has been reloaded. Accession numbers 
have changed. Please see HELP NEWS 154 for details. 
File 5:Biosis Previews (R) 1969-2004/ Jun W2 

(c) 2004 BIOSIS 
File 34:SciSearch(R) Cited Ref Sci 1990-2004/ Jun W2 

(c) 2004 Inst for Sci Info 
File 35: Dissertation Abs Online 18 61-2004/May 

(c) 2004 ProQuest Inf o&Learning 
File 48:SPORTDiscus 1962-2004/ Jun 

(c) 2004 Sport Information Resource Centre 
File 65: Inside Conferences 1993-2004/ Jun W3 

(c) 2004 BLDSC all rts . reserv. 
File 71: ELSEVIER BIOBASE 19 94-2 004/ Jun W2 

(c) 2004 Elsevier Science B.V. 
File 73 : EMBASE 1974-2 004/ Jun W2 

(c) 2004 Elsevier Science B.V. 
File 91: MANTIS (TM) 1880-2004/ Jul 

2001 (c) Action Potential 
File 94 : JICST-EPlus 1985-2004/May W5 

(c)2004 Japan Science and Tech Corp(JST) 
File 98: General Sci Abs/Full-Text 1984-2004/ Jun 

(c) 2004 The HW Wilson Co. 
File 135:NewsRx Weekly Reports 1995-2004/ Jun Wl 

(c) 2004 NewsRx 

*File 135: New newsletters are now added. See Help Newsl35 for the 
complete list of newsletters. 

File 144: Pascal 1973-2004/ Jun W2 

(c) 2004 INIST/CNRS 
File 149:TGG Health&Wellness DB(SM) 1976-2004/ Jun W2 

(c) 2004 The Gale Group 
File 156:ToxFile 1965-2004/May W5 

(c) format only 2004 The Dialog Corporation 
*File 156: ToxFile now reloaded with 2004 MeSH. 
Enter Help Newsl56 for more information. 
File 159:Cancerlit 197.5-2002/Oct 

(c) format only 2002 Dialog Corporation 
*File 159: Cancerlit ceases updating with immediate effect. 
Please see HELP NEWS. 

File 162: Global Health 1983-2004/May 

(c) 2004 CAB International 
File 164:Allied & Complementary Medicine 1984-2004/May 

(c) 2004 BLHCIS 
File 172: EMBASE Alert 2004/ Jun W2 

(c) 2004 Elsevier Science 'B.V. 
File 266:FEDRIP 2004/Apr 

Comp & dist by NTIS, Intl Copyright All Rights Res 
File 369:New Scientist 1994-2004/ Jun W2 

(c) 2004 Reed Business Information Ltd. 
File 370:Science 1996-1999/ Jul W3 
(c) 1999 AAAS 

*File 370: This file is closed (no updates). Use File 47 for more current 
information . 

File 399:CA SEARCH (R) 1967-2 004/UD=14 02 6 
(c) 2004 American Chemical Society 
*File 399: Use is subject to the terms of your user/customer agreement. 
Alert feature enhanced for multiple files, etc. See HELP ALERT. 
File 434:SciSearch(R) Cited Ref Sci 1974-1989/Dec 

(c) 1998 Inst for Sci Info 
File 444:New England Journal of Med. 1985-2004/ Jun W3 

(c) 2004 Mass. Med. Soc. 
File 467:ExtraMED(tm) 2000/Dec 
(c) 2001 Informania Ltd. 
*File 467: For information about updating status please see Help News467. 



$0.34 0.063 DialUnits Filel35 
$0.34 Estimated cost Filel35 

$1.31 0.373 DialUnits Filel44 
$0.00 4 Type(s) in Format 6 

$0.00 4 Types 
$1.31 Estimated cost Filel44 

$0.68 0.154 DialUnits Filel49 
$0.68 Estimated cost Filel49 

$1.00 0.187 DialUnits Filel56 
$0.00 1 Type(s) in Format 6 

$0.00 1 Types 
$1.00 Estimated cost Filel56 

$0.52 0.175 DialUnits Filel59 
$0.52 Estimated cost Filel59 

$0.47 0.104 DialUnits Filel62 
$0.47 Estimated cost Filel62 

$0.22 0.062 DialUnits Filel64 
$0.22 Estimated cost Filel64 

$0.74 0.076 DialUnits Filel72 
$0.74 Estimated cost Filel72 

$0.27 0.079 DialUnits File266 
$0.27 Estimated cost File266 

$0.20 0.056 DialUnits File369 
$0.20 Estimated cost File369 

$0.32 0.092 DialUnits File370 
$0.32 Estimated cost File370 

$8.74 0.696 DialUnits File399 
$1.10 2 Type(s) in Format 6 

$1.10 2 Types 
$9.84 Estimated cost File399 

$8.14 0.397 DialUnits File434 
$0.00 2 Type(s) in Format 6 

$0.00 2 Types 
$8.14 Estimated cost File434 

$0.29 0.060 DialUnits File444 
$0.29 Estimated cost File444 

$0.31 0.048 DialUnits File467 
$0.31 Estimated cost File467 

OneSearch, 26 files, 5.766 DialUnits FileOS 
$0.99 TELNET 
$52.51 Estimated cost this search 

$57.77 Estimated total session cost 6.826 DialUnits 



### Status: Signed Off. (4 minutes) 

### Status: Path 1 of [Dialog Information Services via Modem] 

### Status: Initializing TCP/IP using (UseTelnetProto 1 ServicelD pto-dialog) 
Trying 31060000009999 ... Open 

DIALOG INFORMATION SERVICES 
PLEASE LOGON: 

******** fjHHHHHHH SSSSSSSS? 
### Status : Signing onto Dialog 

ENTER PASSWORD: 
******** HHHHHHHH SSSSSSSS? ******** 

Welcome to DIALOG 
### Status: Connected 



Dialog level 04.10.00D 



Reconnected in file OS 22jun04 14:09:53 
+ * * * 



10/6/8 (Item 8 from file: 5) 

0006699658 BIOSISNO.: 198988014773 

NUCLEOTIDE SEQUENCE ANALYSIS AND EXPRESSION STUDIES OF A CHLORAMPHENICOL 
ACETYLTRANSFERASE-CODING GENE FROM CLOSTRIDIUM-PERFRINGENS 

1989 



10/6/9 (Item 9 from file: 155) 

12832817 PMID: 8566714 

Transcriptional analysis of the beta-galactosidase gene (pbg) in 
Clostridium perf ringens . 

Nov 1 1995 



10/6/10 (Item 10 from file: 144) 

09302147 PASCAL No.: 91-0092521 

Cloning and sequencing of the genes encoding acid-soluble spore proteins 
from Clostridium perfringens 

1990 



10/6/11 (Item 11 from file: 399) 

DIALOG (R) File 399: (c) 2004 American Chemical Society. All rts . reserv. 

Comparison of the alpha-toxin genes of Clostridium perfringens type A and 
C strains : Evidence for extragenic regulation of transcription 

10/6/12 (Item 12 from file: 34) 

03238985 Genuine Article#: NP484 Number of References: 80 

Title: IDENTIFICATION AND MOLECULAR ANALYSIS OF A LOCUS THAT REGULATES 

EXTRACELLULAR TOXIN PRODUCTION IN CLOSTRIDIUM - PERFRINGENS ( 

Abstract Available) 



10/6/13 (Item 13 from file: 34) 
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An upstream activating sequence containing curved DNA involved in 
activation of the Clostridium perfringens pic promoter. 

Matsushita C; Matsushita 0; Katayama S; Minami J; Takai K; Okabe A 
Department of Microbiology, Kagawa Medical School, Japan. 

Microbiology (Reading, England) (ENGLAND) Sep 1996, 142 ( Pt 9) 
p2561-6, ISSN 1350-0872 Journal Code: 9430468 
Document type: Journal Article 
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Main Citation Owner: NLM 
Record type: Completed 
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The pic gene, which encodes phospholipase C (alpha-toxin) of Clostridium 
perfringens , possesses three poly (A) tracts forming an intrinsically 
curved DNA region immediately upstream of the promoter . The in vivo 
transcriptional activity of the plasmid-borne pic gene was stimulated by 
this curved-DNA-containing sequence, depending on its proper linear and 
rotational orientation. The in vitro transcriptional activity of the pic 
gene was also stimulated by the upstream sequence. In addition, the 
stimulatory effect of the sequence and the degree of DNA bending were 
greater at lower temperature, as was demonstrated by both in vitro and in 
vivo transcription assays, and a gel-mobility assay, respectively. A 
similar temperature effect was also observed with the chromosomal pic gene. 
These observations suggest that the upstream DNA curvature per se 
stimulates the initiation of transcription of the pic gene, possibly 
through direct contact with RNA polymerase. 
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Transcriptional analysis of the beta-galactosidase gene (pbg) in 

Clostridium perfringens . 
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The mode of expression of the beta-galactosidase gene (pbg) of 
Clostridium perfringens was examined. The pbg gene was transcribed on a 
single 3.7-kb mRNA. The transcript contained a message for ORF54, located 
upstream of the pbg gene in the chromosome, indicating that ORF54 and the 
pbg gene comprise one operon (pbg operon) . Expression of the pbg operon was 
induced by lactose at the transcriptional level. The promoter structure 
of the pbg operon was characterized by many palindrome structures and 
direct repeats, which suggests that there might be some catabolite 




regulation of the expression of the pbg operon in C. perfringens - 
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Sporulation and primary sigma factor homologous genes in Clostridium 
ace t obu tyl i cum . 
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Using a PCR-based approach, we have cloned various sigma factor 
homologous genes from Clostridium acetobutylicum DSM 7 92. The nucleotide 
sequence of the dnaE-sigA operon has been determined and predicts two genes 
encoding 69- and 43-kDa proteins. The deduced DnaE amino acid sequence has 
approximately 30% amino acid identity with protein sequences of other 
primases. The putative sigA gene product shows high homology to primary 
sigma factors of various bacteria, most significantly to Bacillus subtilis 
and Staphylococcus aureus. Northern (RNA) blot analysis revealed that both 
genes from an operon, which is clearly expressed under conditions that 
allow for cell division. A promoter sequence with significant homology to 
the sigma H-dependent Bacillus promoters preceded the determined 
transcriptional start point, 182 bp upstream of the GUG start codon of 
dnaE. The homologous genes to Bacillus spp. sporulation sigma factors G, E, 
and K have been cloned and sequenced. Indirect evidence for the existence 
of sigma F was obtained by identification of a DNA sequence homologous to 
the respective Bacillus consensus promoter. Southern hybridization analysis 
indicated the presence of sigma D and sigma H homologous genes in C. 
acetobutylicum. A new gene group conserved within the eubacteria, but with 
yet unspecified functions, is described. The data presented here provide 
strong evidence that at least some of the complex regulation features of 
sporulation in B. subtilis are conserved in C. acetobutylicum and possibly 
Clostridium spp. 
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Role of the upstream region containing an intrinsic DNA curvature in the 
negative regulation of the phospho lipase C gene of Clostridium 
perfringens . 
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The phospholipase C (alpha-toxin) gene (pic) of Clostridium 
perfringens was cloned into pUC19 and the effects of the upstream regions 
on expression of the pic gene were examined in Escherichia coli JM109. When 
the 0.7-kb region just upstream of the putative -35 site of the gene was 
deleted, production of phospholipase C increased approximately 10-fold. 
Northern blot hybridization analysis of the pic transcript showed that the 
upstream region inhibited transcription from the pic promoter 
Nucleotide sequencing of this upstream region revealed that there are three 
periodically repeated (dA) 5-6 tracts between positions -66 and -40 of the 
pic gene. A fragment containing this sequence showed anomalously slow 
electrophoretic mobility at low temperature, indicating that the region 
immediately upstream of the pic promoter is a locus of sequence directed 
DNA-bending. Nested deletions of the upstream region were created from its 
5 1 end by exonuclease III and the effects of deletions on the expression of 
the pic gene were examined. When the 77-bp fragment containing the two 
(dA)5-6 tracts were deleted, phospholipase C production increased markedly. 
These results indicate that the intrinsic DNA curvature upstream of the pic 
promoter is involved in the negative regulation of the pic gene 
transcription. 
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Cloning, sequencing, and molecular analysis of the groESL operon of 
Clostridium acetobutylicum. 
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Narberhaus F; Bahl H 
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The groESL operon of Clostridium 

Escherichia coli by using a gene probe of 

positively reacting 2.2-kbp Hindlll fragment contained in 
plasmid pFNl and a 2.5-kbp Xbal fragment present in pFN4 revealed that both 
fragments partially overlapped and together spanned 3,493 bp of the 
clostridial chromosome. Two complete open reading frames (288 and 1632 
bp) were found and identified as the groES- and groEL-homologous genes of 
C. acetobutylicum, respectively. The 3 1 end of a third gene (orfZ), which 
was divergently transcribed, showed no significant homology to other 
sequences available in the EMBL and GenBank data bases. The length of the 
groESL-specif ic mRNA (2.2 kb) , a transcription terminator downstream of 
groEL, and a transcription start site upstream of groES, identified by 
primer extension analysis, indicated that groES and groEL of C. 
acetobutylicum are organized in a bicistronic operon. From the 
transcription start site, the promoter structure 5 1 -TTGCTA (17 bp) 
T ATTAT that shows hi gh homo logy lMlll| t cT^t h e consensus promoter sequenc^oT" 
g r am- p o s i tive^Jj a c tg£ia ^J^_we 1 1 as E. coli^was d^KTuclidT^ 

groESL operon was strongly heaF^nducible, and maximum levels of mRNA were 
detected 15 min after heat shock from 30 to 42 degrees C. An 11-bp inverted 
repeat, located between promoter and translation start sites of groES and 
partially identical with similar structures in front of several heat shock 
genes of other bacteria, may play an important role in the regulation of 
heat shock gene expression in this organism. 
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Structure of the Clostridium thermocellum gene licB and the encoded 
beta-1 , 3-1 , 4-glucanase . A catalytic region homologous to Bacillus 
lichenases joined to the reiterated domain of clostridial cellulases. 

Schimming S; Schwarz W H; Staudenbauer W L 

Institute for Microbiology, Technical University Munich, Federal Republic 
of Germany. 
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The nucleotide sequence of the Clostridium thermocellum gene licB, 
coding for a thermoactive beta-1, 3-1, 4-glucanase, has been determined. The 
gene is located downstream, but in opposite- -or-ientation to the 
beta-glucosidase gene bglA. A coding region of 1002 bp is flanked by 
►canonical promoter and transcription terminato^r sequences-.-— The primary 



translation product of the licB gene has a "predicted molecular mass of 
37,896 Da. The protein sequence can be divided into several discrete 
segments: an N-terminal signal peptide, a catalytic region, a segment rich 
in Pro and Thr residues and a C-terminal reiterated domain. The catalytic 
region shows close similarity to lichenases of bacilli (52-58% identity) 
and Fibrobacter succinogenes (35% identity) , but is unrelated to barley 
beta-1 , 3-1, 4-glucanases . It consists of two domains, which in the case of 
the F. succinogenes lichenase are arranged in reversed order to that of C. 
thermocellum and Bacillus lichenases. The C-terminal reiterated domain of 
C. thermocellum lichenase is homologous to the duplicated non-catalytic 
domain of endo-beta-1 , 4-glucanases and xylanase 2 from the same organism. 
This domain is considered a characteristic feature of clostridial 
cellulases organized as multienzyme complex (cellulosome) . The 
beta-1, 3-1 , 4-glucanase encoded by the licB gene might therefore be an 
additional enzyme component of the C. thermocellum cellulosome. 
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Nucleotide sequence of the lecithinase operon of Listeria monocytogenes 
and possible role of lecithinase in cell-to-cell spread. 
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Unite de Genie Microbiologique, Institut Pasteur, Paris, France. 
Infection and immunity (UNITED STATES) Jan 1992, 60 (1) p219-30, 
ISSN 0019-9567 Journal Code: 0246127 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

The lecithinase gene of the intracellular pathogen Listeria 
monocytogenes, plcB, was identified in a 5,648-bp DNA fragment which 
expressed lecithinase activity when cloned into Escherichia coli. This 
fragment is located immediately downstream of the previously identified 
gene mpl (prtA) . It contains five open reading frames, named actA, plcB, 
and ORFX, -Y, and -Z, which, together with mpl, form an operon, since a 
5.7-kb-long transcript originates from a promoter located upstream of 
mpl (J. Mengaud, C. Geoffroy, and P. Cossart, Infect. Immun . 59:1043-104 9, 
1991) . A second promoter was detected in front of actA which encodes a 
putative membrane protein containing a region of internal repeats. plcB 
encodes the lecithinase, a predicted 2 8 9-amino-acid protein homologous to 




the phosphatidylcholine-specific phospholipases C of Bacillus cereus and 
Clostridium perfringens (alpha-toxin) . plcB mutants produce only small 
plaques on fibroblast monolayers, and an electron microscopic analysis of 
infected macrophages suggests that lecithinase is involved in the lysis of 
the two-membrane vacuoles that surround the bacteria after cell-to-cell 
spread. On the opposite DNA strand, downstream of the operon, three more 
open reading frames, ldh, ORFA, and ORFB, were found. The deduced amino 
acid sequence of the first one is homologous to lactate dehydrogenases. 
Low-stringency Southern hybridization experiments suggest that these three 
open reading frames lie outside of the L. monocytogenes virulence region: 
mpl and actA were specific for L. monocytogenes, sequences hybridizing to 
plcB were detected in L. ivanovii and L. seeligeri, and sequences 
hybridizing to ORFX, -Y, and -Z were found in L. innocua. In contrast to 
this, sequences hybridizing to ldh or ORFB were detected in all Listeria 
species (including the nonpathogenic ones). 
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Structure of the beta-glucosidase gene bglA of Clostridium 
thermocellum. Sequence analysis reveals a superf amily of cellulases and 
beta-glycosidases including human lactase/phlorizin hydrolase. 
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The nucleotide sequence of the Clostridium thermocellum gene bglA, 
coding for the thermostable beta-glucosidase A, has been determined. The 
coding region of 1344 bp was identified by comparison with the N-terminal 
amino acid squence of recombinant beta-glucosidase A purified from 
Escherichia coli. The deduced amino acid sequence corresponds to a protein 
of 51,482 Da. The coding region is flanked by putative promoter and 
transcription terminator sequences . The protein is unrelated to 

beta-glucosidase B of C. thermocellum, but has a high level of similarity 
with other bacterial beta-glucosidases and phospho-beta-glucosidases . 
Similarity is also observed with the beta-galactosidase of the 
archaebacterium Sulfolobus sol f ataricus . Unexpectedly, it was found that 
human lactase-phlorizin hydrolase contains three copies of a sequence 
closely related to C. thermocellum beta-glucosidase A (up to 40% sequence 
identity) . These diverse beta-glucosidases can therefore be grouped into an 



enzyme family (BGA) of common structural design. Sequence comparison by 
hydrophobic cluster analysis revealed that all BGA enzymes share a well 
conserved region which is homologous to the catalytic domain of the widely 
distributed cellulase family A. A distinctive feature of this domain is the 
sequence motif His-Asn-Glu-Pro in which the catalytic residues His and Glu 
are separated by 35-55 amino acid residues. The cellulase family A and the 
beta-glucosidase family BGA might thus be considered as members of a 
protein super-family comprising beta-glucanases and beta-glycosidases from 
all three primary kingdoms of living organisms. 
Tags: Human; Support, Non-U. S. Gov't 

Descriptors: Cellulase — genetics — GE; * Clostridium — genetics — GE; 
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Molecular Sequence Databank No.: GENBANK/M60272 ; GENBANK/M60273 ; 
GENBANK/M60352; GENBANK/M60353 ; GENBANK/M60354 ; GENBANK/S52 677 ; 

GENBANK/X56257; GENBANK/X57950 ; GENBANK/X57 951 ; GENBANK/X602 68 
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(Glycosylceramidase) 
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07187369 PMID: 3733758 

In vivo and in vitro transcription of the Clostridium pasteurianum 
ferredoxin gene. Evidence for "extended" promoter elements in gram-positive 
organisms. ■ ■ ■— m , m ^ ^mm 

Graves M C; Rabinowitz J C 
JK Journal of biological chemistry (UNITED STATES) Aug 25 1986, 26/1 
X *pll409-15, ISSN 0021-9258 Journal Code: 298512 1R 
* Contract/Grant No.: AI6712; AI; NIAID; AM2109-28; AM; NIADDK 

Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

Analysis of Clostridium pasteurianum genomic DNA indicates that the 
ferredoxin (Fd) gene is present in a single copy. The cloned Fd gene 
previously described (Graves, M.C., Mullenbach, G. T., and Rabinowitz, J. 
C. (1985) Proc. Natl. Acad. Sci. U. S. A. 82, 1653-1657) was used to map in 
vivo and in vitro synthesized Fd transcripts. The in vivo mRNA was sized in 
two ways: by Northern hybridization analysis, and more directly from the 
known DNA sequence after the 5'- and 3' -termini were identified. The 5 ! -end 
was determined by primer extension-dideoxy sequencing and the 3' -end by SI 
nuclease mapping. The monocistronic Fd mRNA contains about 255 nucleotides 
and, thus, is one of the shortest bacterial mRNAs yet described. We also 
examined the Fd transcripts produced by Escherichia coli transformed with 
the plasmid containing the Fd gene. E. coli RNA polymerase most likely 
recognizes the same pr omoter (PI) as the clostridial polymerase, and 
furthermore, efficiently uses an additional promoter (P2) that is poorly 
recognized by the normal host enzyme. For comparison, in vitro transcripts 
were generated by E. coli and Bacillus subtilis RNA polymerases. In vitro, 
only promoter PI is used by either E. coli or B. subtilis RNA polymerase. 
The 3 ! -end of each of the four types of transcripts occurs essentially at 
e same location and maps to within a large dyad symmetry element, 
omparison of the Fd promoter with other Gram-positive promoters reveals 
at some sequences outside of the traditional Pribnow and -35 req jpjqs__are 
onserved. This analysis indicates that an ^extended 1 ' promoter " recognition 
site may be required in these organisms. 





Tags: Support, U.S. Gov't, P.H.S. 
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Promoter Regions (Genetics) ; * Transcription , Genetic; Base Sequence; 
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Cloning and expression in Escherichia coli of the gene for 
10-formyltetrahydrof olate synthetase from Clostridium acidiurici (" 
Clost ridium acidi— urici" ) . 

Whitehead T R; Rabinowitz J C 

Journal of bacteriology (UNITED STATES) Jul 1986, 167 (1) p205-9, 
ISSN 0021-9193 Journal Code: 2985120R 
Contract/Grant No.: AM02109; AM; NIADDK 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

The gene for 10-formyltetrahydrof olate synthetase (EC 6.3.4.3) from the 
purinolytic anaerobic bacterium Clostridium acidiurici ( " Clostridium 
acidi-urici" ) was cloned into Escherichia coli JM83 with plasmid pUC8 . A C. 
acidiurici genomic library was prepared in E. coli from a partial Sau3A 
digest and screened with antibody against the synthetase. Of 10 
antibody-positive clones, 1 expressed a high level of synthetase activity. 
Sodium dodecyl sulf ate-polyacrylamide gel electrophoresis and immunoblot 
analysis demonstrated that the protein synthesized in E. coli had the same 
subunit molecular weight as the C. acidiurici enzyme. The gene was located 
on an 8.3-kilobase genomic insert and appeared to be transcribed from its 
own promoter. Analysis of genomic digests with a fragment of the synthetase 
gene indicated that one copy of the gene was present in the C. acidiurici 
chromosome. 

Tags: Support, Non-U. S. Gov ! t; Support, U.S. Gov ! t, P.H.S. 

Descriptors: Cloning, Molecular; * Clostridium — genetics — GE; 
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; Promoter Regions (Genetics); Transcription , Genetic 

Enzyme No.: EC 3.1.21 (DNA Restriction Enzymes); EC 6. (Ligases); EC 
6.3.4.3 (Formate-Tetrahydrofolate Ligase) 
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13159543 PMID: 8828224 

An upstream activating sequence containing- — 'curved DNA involved in 
activation of the Clostridium perfringens pic promoter^ 

Matsushita C; Matsushita 0; Katayama S; Minamlrnjf^Takai K; Okabe A 
Department of Microbiology, Kagawa Medical School, Japan. 

Microbiology (Reading, England) (ENGLAND) Sep 1996, 142 ( Pt 9) 
p2561-6, ISSN 1350-0872 Journal Code: 9430468^ 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

The pic gene, which encodes phospholipase C (alpha-toxin) of Clostridium 
perfringens, possesses three poly (A) tracts forming an intrinsically 
curved DNA region immediately upstream of the promoter. The in vivo 
transcriptional activity of the plasmid-borne pic gene was stimulated by 
this curved-DNA-containing sequence, depending on its proper linear and 
rotational orientation. The in vitro transcriptional activity of the pic 
gene was also stimulated by the upstream sequence. In addition, the 
stimulatory effect of the sequence and the degree of DNA bending were 
greater at lower temperature, as was demonstrated by both in vitro and in 
vivo transcription assays, and a gel-mobility assay, respectively. A 
similar temperature effect was also observed with the chromosomal pic gene. 
These observations suggest that the upstream DNA curvature per se 
stimulates the initiation of transcription of the pic gene, possibly 
through direct contact with RNA polymerase. 
Tags: Support, Non-U. S. Gov't 

Descriptors: ^Clostridium perfringens — genetics — GE; *Phospholipase C 

genetics — GE; Base Sequence; Chromosome Mapping; Chromosomes — genetics 
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Deletion; Temperature; Transcription, Genetic 

CAS Registry No.: 0 (Plasmids); 9007-49-2 (DNA) 

Enzyme No.: EC 3.1.4.3 (Phospholipase C) 
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09432452 PMID: 1522810 

Role of the upstream region containing an intrinsic DNA curvature in the 
negative regulation of the phospholipase C gene of Clostridium perfringens 

Toyonaga T; Matsushita 0; Katayama S; Minami J; Okabe A 
Department of Microbiology, Kagawa Medical School, Japan. 

Microbiology and immunology (JAPAN) 1992, 36 (6) p603-13, ISSN 
0385-5600 Journal Code: 7703966 
Document type: Journal Article 
Languages: ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 



The phospholipase C (alpha-toxin) gene (pic) of Clostridium perfringens 
was cloned into pUC19 and the effects of the upstream regions on expression 
of the pic gene were examined in Escherichia coli JM109. When the 0.7-kb 
region just upstream of the putative -35 site of the gene was deleted, 
production of phospholipase C increased approximately 10-fold. Northern 
blot hybridization analysis of the pic transcript showed that the upstream 
region inhibited transcription from the pic promoter. Nucleotide 
sequencing of this upstream region revealed that there are three 
periodically repeated (dA)5~6 tracts between positions -66 and -40 of the 
pic gene. A fragment containing this sequence showed anomalously slow 
electrophoretic mobility at low temperature, indicating that the region 
immediately upstream of the pic promoter is a locus of sequence directed 
DNA-bending. Nested deletions of the upstream region were created from its 
5' end by exonuclease III and the effects of deletions on the expression of 
the pic gene were examined. When the 77-bp fragment containing the two 
(dA)5-6 tracts were deleted, phospholipase C production increased markedly. 
These results indicate that the intrinsic DNA curvature upstream of the pic 
promoter is involved in the negative regulation of the pic gene 
transcription . 

Tags: Comparative Study; Support, Non-U. S. Gov't 

Descriptors: ^Bacterial Toxins — genetics — GE; ^Clostridium perfringens 
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09115301 PASCAL No.: 90-0283682 

Gene cloning shows the alpha- toxin of Clostridium perfringens to contain 
both sphingomyelinase and lecithinase activities 

SAINT- JOANIS B; GARNI ER T; COLE S T 
Inst. Pasteur, Paris 75724, France 

Journal: MGG. Molecular & general Genetics, 1989, 219 (3) 453-460 
ISSN: 0026-8925 CODEN: MGGEAE Availability: CNRS-3571 ^ 
No. of Refs . : 2 p. f) 
Document Type: P (Serial) ; A (Analytic) f C^S 

Country of Publication: Federal Republic of Germany \ 
Language: English 

The pic gene encoding the alpha-toxin of Clos tridium^pe^xTn^ensT^has 
been cloned, sequenced and expressed in Escherichia coll. Transcriptional 
analysis of mRNAs produced in vivo by C. perfringens aVd^JjL^col-i , and in 
vitro using purified RNA polymerase from C. perfringens revealed that pic 
is transcribed constitutively from a single promoter. Enzymological studies 
with the amplified pic gene product unambiguously demonstrated that both 
lecithinase (phospholipase C) and sphingomyelinase activities were 
associated with this 43000 dalton cytotoxin 

English Descriptors: Nucleotide sequence; Gene expression; Molecular 
cloning; DNA; Transcription; Transcription promoter; Phospholipase C; 
Sphingomyelin phosphodiesterase; Comparative study; Genetic 
transformation; In vitro transcription; Radiolabelling; Gel 
electrophoresis; Enzymatic activity; Clostridium perfringens; Toxin; 
Enzyme; Primer extension technique 
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French Descriptors: Sequence nucleotide; Expression genique; Clonage 

moleculaire; DNA; Transcription; Promoteur transcription; Phospholipase C 
; Sphingomyelin phosphodiesterase; Etude comparative; Transformation 
genetique; Transcription in vitro; Marquage radioisotopique; 
Electrophorese gel; Activite enzymatique; Clostridium perfringens; Toxine 
; Enzyme; Toxine alpha ; Gene pic; Technique extension amorce 
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03084944 Genuine Article#: NB994 Number of References: 32 
Title: THE VIRR GENE, A MEMBER OF A CLASS OF 2-COMPONENT RESPONSE 
REGULATORS, REGULATES THE PRODUCTION OF PERFRINGOLYSIN -0, 
COLLAGENASE, AND HEMAGGLUTININ IN CLOSTRIDIUM - PERFRINGENS 
Author (s): SHIMIZU T; BATHEIN W; TAMAKI M; HAYASHI H 

Corporate Source: UNIV TSUKUBA, INST BASIC MED SCI,DEPT MICROBIOL, 1-1-1 

TENOHDAI / TSUKUBA/ 1 BARAKI 305/JAPAN/ 
Journal: JOURNAL OF BACTERIOLOGY, 1994, V176, N6 (MAR), P1616-1623 
ISSN: 0021-9193 

Language: ENGLISH Document Type: ARTICLE 
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Subfile: SciSearch; CC LIFE — Current Contents, Life Sciences 
Journal Subject Category: MICROBIOLOGY 

Abstract: The perf ringolysin 0 ( theta-toxin) gene (pfoA) of Clostridium 

perfringens was cloned into an Escherichia coli-C. perfringens shuttle 
vector, and the pfoA gene was expressed in mutants of C. perfringens 13 
which lacked the production of perf ringolysin O. One group (SI117) 
could express the pfoA gene, and tile other (SI112) could not. A 
mutation in the regulatory system for pfoA gene expression was 
suspected in SI112. A chromosomal DNA library constructed from strain 
13 was transformed into strain SI112 to identify the regulatory gene(s) 
for the pfoA gene. Five strains of 10,000 trans formants restored 
perf ringolysin O production. All contained a 2.5-kb DNA fragment. 
This fragment activated the transcription of the pfoA gene and also 
restored the production of collagenase (kappa-toxin) and hemagglutinin 
in strain SI112. Deletion analysis showed that a 1.25-kb region was 
sufficient for the trans activity, and sequence analysis disclosed that 
open reading frame 2 (ORF2) was located in this region. A homology 
search for the deduced amino acid sequence revealed that ORF2 was 
homologous to a response regulator in a two-component signal 
transduction system. 0RF2 was designated virR, and it is suggested that 
the virR gene plays an important role in the pathogenicity of C. 
perfringens . 

Identifiers — KeyWords Plus: ELECTROPORAT ION- INDUCED TRANSFORMATION; 

PHOSPHOLIPASE-C GENE; NUCLEOTIDE -SEQUENCE; PLASMID ; CLONING; 

EXPRESSION; FRAGMENTS; CELLS 
Research Fronts: 92-4812 003 (PUTATIVE ANAEROBIC COPROPORPHYRINOGEN-III 

OXIDASE IN RHODOBACTER-SPHAEROIDES; TRANSCRIPTIONAL REGULATORY ELEMENT; 

FUNCTIONAL EXPRESSION) 
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DUMBBELLS; EXPRESSION SIGNALS) 
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Genetic manipulation and recombinant expression in the genus 
Clostridium are still in their infancy when compared to the technology 
developed for Esherichia coli . As the biotechnological importance of 
Clostridia for commercial and pharmaceutical exploitation has become 
apparent, research has intensified. C. perfringens is a member of this 
genus, as are the neurotoxin producer C. botulinum, the opportunistic 
pathogen C. difficile, and the solventogenic C. acetobutylicum. C. 
perfringens is of great clinical importance as the causative agent in many 
human and animal diseases. These diseases are mediated by extracellular 
enzymes or toxins. The study of these toxins and their regulation has 
accelerated genetic transfer techniques in this pathogenic organism, as 
well as elucidating some of the mechanisms of pathogenesis. 

A range of shuttle-vectors has been developed for C. perfringens. The 
potential to secrete recombinant proteins, combined with the relatively 
short doubling time (ca. 20 minutes), make it a suitable candidate for 
Gram-positive recombinant DNA technology. 

The production of recombinant non-toxic fragments of C. botulinum 
neurotoxin type A (BoNT/A) for vaccine and therapeutic development has been 
of high priority within this laboratory for a number of years. The 
expression of recombinant BoNT/A has proven problematic in the recombinant 
host E. coli, due to cytotoxic effects, codon usage and proteolytic 



activity. The optimum host for the production of recombinant BoNT/A 
fragments would be C. botulinum. However, because of safety considerations, 
and primarily due to the lack of an established gene transfer technique in 
this organism, this avenue has not yet been pursued. An alternative 
recombinant clostridial host may prove a way of circumventing problems of 
gene transfer, while attaining a high degree of authentic recombinant 
product. C. perfringens was examined as the alternative clostridial 
recombinant host. 

A range of established shuttle-vectors for C. perfringens were 
examined, as well as vectors developed in other Gram-positive bacteria. 
This investigation served as a basis for the optimisation of 
electrotransformation of C. perfringens, and determined the stability and 
potential of utilising these vectors within a recombinant expression 
system. 

Problems of vector instability, both structural and se'gregational lead 
to the development of a recombination system to integrate an expression 
cassette within the C. perfringens genome. The target for integration was 
the recA gene, the recombination locus that would integrate via flanking 
recA homologues of the expression cassette. Initially reporter gene 
fragments were recombined with the C. perfringens genome as an indication 
of integration, by the exhibition of chloramphenicol resistance and 
elevated Lac$\sp+$ phenotype. Finally, clostridial promoter elements 
for transcription and translation were incorporated within the expression 
cassette to control the production of recombinant fragments of BoNT/A. A 
secretory leader sequence for export of recombinant protein was an 
additional component of this expression cassette. Recombinant fusion 
proteins comprising non-toxin BoNT/A fragments associated with N-terminal 
peptides to facilitate purification were successfully expressed in C. 

strain 13. This procedure marks the first demonstration of 

DNA expression in C. perfringens and the production of 
clostridial non-toxic BoNT/A fragments. 
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NUCLEOTIDE SEQUENCE ANALYSIS AND EXPRESSION STUDIES OF A CHLORAMPHENICOL 
ACETYLTRANSFERASE- CODING GENE FROM CLOSTRIDIUM-PERFRINGENS 

AUTHOR: STEFFEN C (Reprint) ; MATZURA H 

AUTHOR ADDRESS: MOLEKULARE GENETIK IM NEUENHEIMER FELD 230, D-6900 
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JOURNAL: Gene (Amsterdam) 75 (2) : p349-354 1989 
ISSN: 0378-1119 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT : The nucleotide sequence of a CmR determinant, located on the 

Clostridium perfringens plasmid pIP4 01, was determined and its gene 
product was identified as ch 1 o r amph eni-CQ-l^aceJ^vlt r an s, f e r a s e ( CAT ) - The 
cat structural gene is preceded by (transcription-initiation s ignaTs^ 
characteristic for Escherichia coli VsTgm a/70 or B acillus subtilis 
.sigma. 43 promoters. By promoters. By p^cSio t e r p roTrTi^g in the 



cat gene was analysed and the cat mRNA start point was determined in 
vitro using the RNA polymerases of E. coli and B. subtilis. Comparison 
of the amino acid sequences of C. perfringens CAT and other CAT 
proteins of Gram-positive and Gram-negative origin shows a remarkable 
degree of homology between the various enzymes. 

REGISTRY NUMBERS: 904 0-07-7: CHLORAMPHENICOL ACETYLTRANSFERASE 
DESCRIPTORS: BACILLUS-SUBTILIS ESCHERICHIA-COLI TRANSCRIPTION INITIATION 
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Transcriptional analysis of the beta-galactosidase gene (pbg) in 
Clostridium perfringens . 
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ISSN 0378-1097 Journal Code: 7705721 
Document type: Journal Article 
Languages : ENGLISH 
Main Citation Owner: NLM 
Record type: Completed 
Subfile: INDEX MEDICUS 

The mode of expression of the beta-galactosidase gene (pbg) of 
Clostridium perfringens was examined. The pbg gene was transcribed on a 
single 3.7-kb mRNA. The transcript contained a message for ORF54, located 
upstream of the pbg gene in the chromosome, indicating that ORF54 and the 
pbg gene comprise one operon (pbg operon) . Expression of the pbg operon was 
induced by lactose at the transcriptional level. The promoter structure of 
the pbg operon was characterized by many palindrome structures and direct 
repeats, which suggests that there might be some catabolite regulation of 
the expression of the pbg operon in C. perfringens. 
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Journal: MOLECULAR MICROBIOLOGY, 1994, V12, N5 ( JUN) , P761-777 
ISSN: 0950-382X 

Language: ENGLISH Document Type: ARTICLE 
Geographic Location: USA; AUSTRALIA 

Subfile: SciSearch; CC LIFE — Current Contents, Life Sciences 

Journal Subject Category: BIOCHEMISTRY & MOLECULAR BIOLOGY; MICROBIOLOGY 

Abstract: The anaerobic bacterium Clostridium perfringens mediates 

clostridial myonecrosis, or gas gangrene, by producing a number of 
extracellular toxins and enzymes. Transposon mutagenesis with Tn916 was 
used to isolate a pleiotropic mutant of C. perfringens that produced 
reduced levels of phospholipase C, protease and sialidase, and did not 
produce any detectable perf ringolysin 0 activity. Southern 
hybridization revealed that a single copy of Tn916 had inserted into a 
2.7 kb Hindlll fragment in the C. perfringens chromosome. A 4 . 3kb PstI 
fragment, which spanned the Tn916 insertion site, was cloned from the 
wild-type strain. When subcloned into a shuttle vector and introduced 
into C. perfringens this fragment was able to complement the 
Tn916-derived mutation. Transformation of the mutant with plasmids 
containing the 2.7kb Hindlll fragment, or the 4.3kb PstI fragment, 
resulted in toxin and enzyme levels greater than or equal to those of 
the wild- type strain. The PstI fragment was sequenced and found to 
potentially encode seven open reading frames, two of which appeared to 
be arranged in an operon and shared sequence similarity with members of 
two-component signal transduction systems. The putative virR gene 
encoded a protein with a deduced molecular weight of 30140, and with 
sequence similarity to activators in the response regulator family of 
proteins. The next gene, virS, into which Tn916 had inserted, was 
predicted to encode a membrane- spanning protein with a deduced 
molecular weight of 51274. The putative VirS protein had sequence 
similarity to sensor proteins and also contained a histidine residue 
highly conserved in the histidine protein kinase family of sensor 
proteins. Virulence studies carried out using a mouse model implicated 
the virS gene in the pathogenesis of histotoxic C. perfringens 
infections. It was concluded that a two-component sensor regulator 
system that activated the expression of a number of extracellular 
toxins and enzymes involved in virulence had been cloned and sequenced. 
A model that described the regulation of extracellular toxin production 
in C. perfringens was constructed. 
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Abstract: All 10 rRNA operons have been situated on the genome map of the 
anaerobic pathogen Clostridium perfringens. Four of these have been 
cloned and partially sequenced, and their transcriptional patterns in 
vivo and in vitro have been exami ned ._ E xpression of rrnA, rrnB, and 
rrnE is directed b vftfp5^ whereas rrnH is the 

oniy one to be expressed from a single promoter, which resembles PI. On 
inspection of the nucleotide sequences of (he control regions, several 
sites which might be involved in the regulation of rrn expression were 
identified. These include a possible upstream activating region which 
could be recognized by the C. perfringens equivalent of the Escherichia 
coli Fis protein and a stringent response target site. Studies of 
maturation of 16S RNA identified two 5' cleavage sites and sequence 
analysis showed the dG+dC content of its gene, rrs, to be 52%, which is 
twice that of the genome. 
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Abstract: The nucleotide sequence of the Clostridium perfringens 
chloramphenicol acetyltransf erase (CAT) -encoding resistance 
determinant, catQ, was determined. An open reading frame encoding a 
protein of 219 amino acids with a molecular weight of 26,014 was 
identified. Although catQ was expressed cons titutively, sequences 
similar in structure to those found upstream of inducible cat genes 
were observed. The catQ gene was distinct from the C. perfringens catP 
determinant. The deduced CATQ monomer had considerable amino acid 
sequence conservation compared with CATP (53% similarity) and other 
known CAT protein (39 to 53%). Phylogenetic analysis revealed that the 
CATQ monomer was as closely related to CAT proteins from Staphylococcus 
aurenus and Campylobacter coli as it was to CAT monomer from the 
Clostridia . 
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ABSTRACT: All 10 rRNA operons have been situated on the genome map of the 
anaerobic pathogen Clostridium perfringens. Four of these have been 
cloned and partially sequenced, and their transcriptional patterns in 
vivo an in vitro have been examined. Expression of rrnA, rrnB, and rrnE 
is directed by tandem promoters, PI and P2, whereas rrnH is the only one 
to be expressed from a single promoter, which resembles PI. On inspection 
of the nucleotide sequences of the control regions, several sites which 



might be involved in the regulation of rrn expression were identified. 
These include a possible upstream activating region which could be 
recognized by the C. perfringens equivalent of the Escherichia coli Fis 
protein and a stringent response target site. Studies of maturation of 
16S RNA identified two 5" cleavage sites and sequence analysis showed the 
dG+dC content of its gene, rrs, to be 52%, which is twice that of the 
genome . 
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Studies of UV-inducible promoters from Clostridium perfringens in vivo 
and in vitro 
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Journal: Molecular microbiology, 1988, 2 (5) 607-614 
ISSN: 0950-382X Availability: CNRS-21344 
No. of Refs. : 34 ref. 

Document Type: P (Serial) ; A (Analytic) 
Country of Publication: United Kingdom 
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Title: ORGANIZATION OF THE BOTULINUM NEUROTOXIN CI GENE AND ITS ASSOCIATED 
NONTOXIC PROTEIN GENES IN CLOSTRIDIUM-BOTULINUM-C-468 

Author(s): HAUSER D; EKLUND MW; BOQUET P; POPOFF MR 
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Abstract: A 12.3 kb DNA fragment encompassing the botulinum neurotoxin CI 
(BoNT/Cl) gene and an upstream flanking region was sequenced from 
Clostridium botul inum C 468 phage 1C. The resulting bont/Cl locus 
includes six genes which are organized into three transcriptional 
units. Cluster 1 encompasses the bont/Cl gene and an upstream gene 
encoding a non-toxic protein associated with the toxin (Antpl39/Cl) . 
Transcriptional analysis revealed that these two genes form an operon; 
the bont/Cl gene can be transcribed alone or co-transcribed with 
antpl39/Cl. Cluster 2 encompasses three genes (antp33/Cl, antpl7/Cl and 
. antp70/Cl), which also form an operon. The corresponding proteins are 
similar to components of the hemagglutinin complex associated with 
BoNT/A and BoNT/B of C. botulinum A and B. In addition, Antp33/Cl is 
identical to HA-33, an hemagglutinin encoded by C. botulinum 
C-Stockholm phage C-St; Antp70/Cl displays some relatedness to C. 
perfringens enterotoxin. The third transcriptional unit consists of 
orf-22, which encodes a basic protein showing 29% identity with the 
gene product of uviA, a plasmid-encoded protein of 22 kDa which has 
been identified as a positive regulator of the bacteriocin production 
in C. perfringens. Orf-22 could be an effector controlling the 
expression of the bont/Cl and its antp genes in C. botulinum C 468. 
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Nucleotide sequence of the lecithinase operon of Listeria monocytogenes 
and possible role of lecithinase in cell-to-cell spread. 
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Document type: Journal Article 
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The lecithinase gene of the intracellular pathogen Listeria 
monocytogenes, plcB, was identified in a 5,648-bp DNA fragment which 
expressed lecithinase activity when cloned into Escherichia coli . This 
fragment is located immediately downstream of the previously identified 
gene mpl (prtA) . It contains five open reading frames, named actA, plcB, 
and ORFX, -Y, and -Z, which, together with mpl, form an operon, since a 
5.7-kb-long transcript originates from a promoter located upstream of mpl 
(J. Mengaud, C. Geoffroy, and P. Cossart, Infect. Immun. 59:1043-1049, 
1991) . A second promoter was detected in front of actA which encodes a 
putative membrane protein containing a region of internal repeats. plcB 
encodes the lecithinase, a predicted 2 89-amino-acid protein homologous to 
the phosphatidylcholine-specific phospholipases C of Bacillus cereus and 
Clostridium perfringens (alpha-toxin) . plcB mutants produce only small 
plaques on fibroblast monolayers, and an electron microscopic analysis of 



infected macrophages suggests that lecithinase is involved in the lysis of 
the two-membrane vacuoles that surround the bacteria after cell-to-cell 
spread. On the opposite DNA strand, downstream of the operon, three more 
open reading frames , ldh, ORFA, and ORFB, were found. The deduced amino 
acid sequence of the first one is homologous to lactate dehydrogenases. 
Low-stringency Southern hybridization experiments suggest that these three 
open reading frames lie outside of the L. monocytogenes virulence region: 
mpl and actA were specific for L. monocytogenes, sequences hybridizing to 
plcB were detected in L. ivanovii and L. seeligeri, and sequences 
hybridizing to ORFX, -Y, and -Z were found in L. innocua. In contrast to 
this, sequences hybridizing to ldh or ORFB were detected in all Listeria 
species (including the nonpathogenic ones) . 
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Abstract: We purified a novel ADP-ribosyltransf erase produced by a 

Clostridium limosum strain isolated from a lung abscess and compared 
the exoenzyme with Clostridium botulinum ADP-ribosyltransf erase C3 . The 
C. limosum exoenzyme has a molecular weight of about 25,000 and a pi of 
10.3. The specific activity of the ADP-ribosyltrans f erase is 3.1 
nmol/mg/min with a K(m) for NAD of 0.3-mu-M. Partial amino acid 
sequence analysis of the tryptic peptides revealed about 70% homology 
with C3. The novel exoenzyme modifies selectively the small GTP-binding 
proteins of the rho family in human platelet membranes presumably at 
the same amino acid (asparagine 41) as known for C3 . Recombinant rhoA 
and rhoB serve as substrates for C3 and the C. limosum exoenzyme. 
Whereas recombinant racl protein is only marginally ADP-ribosylated by 
C3 or by the C. limosum exoenzyme in the absence of detergent, in the 
presence of 0.01% sodium dodecyl sulfate racl is modified by C3 but not 
by the C. limosum exoenzyme. Recombinant CDC42Hs protein is a poor 



substrate for C. limosum exoenzyme and is even less modified by C3 . 



The C. limosum exoenzyme is auto-ADP-ribosylated in the presence of 

0.01% sodium dodecyl sulfate by forming an ADP-ribose protein bond 

highly stable toward hydroxyl amine . The data indicate that 

ADP-ribosylation of small GTP-binding proteins of the rho family is not 

unique to C. botulinum C3 ADP-ribosyltrans f erase but is also catalyzed 

by a C3-related exoenzyme from C. limosum. 
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Abstract: The anaerobic bacterium Clostridium perfringens mediates 

clostridial myonecrosis, or gas gangrene, by producing a number of 
extracellular toxins and enzymes. Transposon mutagenesis with Tn916 was 
used to isolate a pleiotropic mutant of C. perfringens that produced 
reduced levels of phospholipase C, protease and sialidase, and did not 
produce any detectable perf ringolysin 0 activity. Southern 
hybridization revealed that a single copy of Tn916 had inserted into a 
2.7 kb Hindlll fragment in the C. perfringens chromosome. A 4 . 3kb PstI 
fragment, which spanned the Tn916 insertion site, was cloned from the 
wild-type strain. When subcloned into a shuttle vector and introduced 
into C. perfringens this fragment was able to complement the 
Tn916-derived mutation. Transformation of the mutant with plasmids 
containing the 2.7kb Hindlll fragment, or the 4.3kb PstI fragment, 
resulted in toxin and enzyme levels greater than or equal to those of 
the wild-type strain. The PstI fragment was sequenced and found to 
potentially encode seven open reading frames, two of which appeared to 
be arranged in an operon and shared sequence similarity with members of 
two-component signal transduction systems. The putative virR gene 
^"encoded a protein with a deduced molecular weight of 30140, and with 
\ sequence similarity to activators in ^JJkie- r esponse r e q ul a_tp r family of 
Lproteins . The next gene, vTrS, into"* which Tn91(5 had insertedT^was* 
predicted to encode a membrane- span njLgq, protein with a_deduced 
(molecular weight of 51274". The putative VirS protein had sequence 
similarity to sensor proteins and also contained a histidine residue 
highly conserved in the histidine protein kinase family of sensor 
proteins. Virulence studies carried out using a mouse model implicated 
the virS gene in the pathogenesis of histotoxic C. perfringens 
infections. It was concluded that a two-component sensor regulator 
system that activated the expression of a number of extracellular 
toxins and enzymes involved in virulence had been cloned and sequenced. 
A model that described the regulation of extracellular toxin production 
in C. perfringens was constructed. 
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